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1. Name of Invention 
Heating apparatus 

2 . Claims 

(1) A heating apparatus equipped with: 

the contact section of the shape of a flat surface contacted 
with a substrate to be processed; and 

the heating element which heats the above-mentioned 
substrate to be processed through the contact section 

characterized by constituting the above-mentioned 
heating element with a plurality of divided exoergic resistance . 

(2) . The heating apparatus according to the Claim 1, 

wherein 

Said plurality of divided exoergic resistance are three 
exoergic resistance which heat almost circular contact section, 

at a center section, the circumference sections, and 
intermediates portion between these parts. 

3. Detailed Explanation of Invention 
[Objects of the Invention] 

(Field of the Invention) 

The present invention is configured at CVD equipment and 
the like and relates to the heating apparatus which heats a 
substrate to be processed, such as a semiconductor wafer. 
(The conventional technique) 

Generally, as the heating apparatus configured in the 
processing interior of a room, such as CVD equipment and used 
for heating of a semiconductor wafer , conventionally, the heating 
apparatus constituted as shown in the 3rd figure, and 4th figure 
has been used. 

In this heating apparatus, beltlike exoergic resistance 
1 which generates heat by energization is formed to be winded 
while Insulating material 2 is interposed therebetween. And, 
this exoergic resistance 1 and insulating material 2 are held 
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in the container 3 of the shape of bottomed cylinder which consists 
of a ceramic and the like. 

Moreover, the thermocouple (not shown) and the like is 
embedded as temperature detection means in the insulating 
material 2 of the center section of this exoergic resistance 
1. 

At the time of heat-treatment, the quartz plate 4 is 
configured on exoergic resistance 1, the heat-conduction plate 
5 with good heat conduction of the carbon plate on which SiC 
processing was performed at the front face is configured on the 
quartz plate 4. Then, the substrate to be processed such as 
semiconductor wafer 6 is conf iguredon this heat-conductionplate 
5 . 

With the conventional heating apparatus of the 
above-mentioned constitution , the substrate to be processed such 
as semiconductor wafer is heated through the quartz plate 4 and 
the heat-conduction plate 5 by generating heat by way of supplying 
Electric power to exoergic resistance 1. 

At this time, the heating temperature of the substrate 
to be processed such as semiconductor wafer is adjusted to be 
the desired temperature by controlling the electricity supplied 
to the exoergic resistance 1 while detecting the temperature 
by the thermocouples . 

(Problems which invention tries to solve) 

However, with the conventional heating apparatus in the 
above-mentioned explanation. The difference of the calorific 
power and a heat release and the like between a center section 
and the circumference section, produces a temperature gradient, 
for example: temperature becomes high in the center section of 
the substrate to be processed, and temperature becomes low in 
the circumference section thereof. For this reason, it is. 
difficult to heat a substrate to be processed uniformly. There 
is a problem that uniform processing cannot be performed, for 
instance, the formed thickness becomes uneven in processing of 
CVD and the like. 

The present invention, was completed in regard to this 
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conventional situation so as to offer the heating apparatus which 
can heat the substrate to be processed uniformly and which can 
perform uniform processing. 

[Elements of the Invention] 

(Means for solving a trouble) 

That is, heating apparatus according to the present 
invention is equipped with: 

this contact section of the shape of a flat surface contacted 
with a substrate to be processed; and 

the heating element which heats the above-mentioned substrate 
to be processed through the contact section 

characterized by constituting the above-mentioned 
heating element with a plurality of divided exoergic resistance . 
(Action) 

In the heating apparatus according to the present invention , 
the heating element which heats the above-mentioned substrate 
to be processed through the contact section is constituted by, 
for instance, three exoergic resistance which heat almost 
circular contact section at a center section; the circumference 
sections; and intermediates portion between these parts. 

Thus, for example, the control of reducing the calorific 
power of the exoergic resistance of a center section compared 
with the calorific power of the exoergic resistance of the 
circumference section and the like, can be carried out. Thus, 
a substrate to be processed can be heated uniformly and uniform 
processing can be performed. 
(Examples) 

With reference to Fig. 1 and Fig. 2, one example of the 
heating apparatus of the present invention is explained, below. 

In the heating apparatus of this example, the insulating 
material 12 is filled in the container 11 having the shape of 
a bottomed cylinder which consists of heat insulating materials 
which is, such as a ceramic, and the plate-like heating element 
13 is configured at the lid section of the above-mentioned 
container 11. 

A heating element 13 is consisting of the material such 
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as an aluminum containing alloy and the like, and it is composed 
of a center section and the circumference section. The 
circumference sections is further divided in 2 parts, that is, 
the intermediate section and the periphery section. In the 
center section, beltlike exoergic resistance 13a formed so as 
to move in a zigzag direction is configured within almost circular 
range was shown in Fig. 2. The above-mentioned intermediate 
part is configured so as to surround the outside of this exoergic 
resistance 13a, that is, almost circular exoergic resistance 
13b is formed in a concentric relation with this exoergic 
resistance 13a. The above-mentioned periphery section is 
configured so as to surround the outside of exoergic resistance 
13b. For instance, almost circular exoergic resistance 13c 
is formed in a concentric relation with the above-mentioned 13a 
thus, constituting the exoergic resistance 13. Moreover, in the 
above-mentioned insulating material 12, the thermocouples 14a, 
14b, and 14c are configured, respectively, corresponding to each 
of the above-mentioned exoergic resistance 13a, 13b, and 13c. 

The above-mentioned exoergic resistance 13a, 13b, and 13c 
are connected to the control equipment 15 in which a temperature 
control is carried out by SCR and the like, and are constituted 
to be controlled by independently applied voltage or current. 
Moreover, the above-mentioned thermocouples 14a, 14b, and 14c 
are connected to Temperature detection equipment 1 6 which detects 
the above-mentioned temperature by detecting the electromotive 
force produced with the temperature produced by each resistance 
13a, 13b, and 13c. 

Moreover, on the above-mentioned exoergic resistance 13, 
disc-like quartz plate 17 is disposed so as to be connected to 
the above-mentioned container as a cover while interdigitating 
with each other. Also, the disc-like heat-conduction plate 18 
which has good heat conduction , such as the carbon plate on which 
surface SiC processing was performed is configured on the quartz 
plate 17. 

The substrate to be processed such as semiconductor wafer 
19 is laid on this heat-conduction plate 18 at the time of 
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heat-treatment . 

The heating apparatus of this example of the 
above-mentioned constitution is configured as a substrate 
installation base in the processing chamber of, for example, 
CVD equipment and the like, and is used for heating of the 
semiconductor wafer 19 in the cases, such as MO-CVD . 

At this time, Electric power applied to each 
above-mentioned exoergic resistance 13a, 13b, and 13c are 
controlled by control equipment. 15, independently, and the 
calorific power of each range is controlled independently. 
This control is performed by measuring the temperature of each 
range with thermocouple 14a, 14b and 14c, and temperature 
detection equipment 16 . 

Therefore, when temperature of a center section becomes 
high, temperature detection is carried out by thermocouple 14a . 
Then, by controlling the calorific power of exoergic resistance 
13a, 13b, 13c to be high in the order of 13c, 13b, 13a. The 
semiconductor wafer 19 can be heated uniformly and uniform 
processing can be performed. 

Regarding, electric power , for example, an applied voltage 
supplied to Exoergic resistance 13a, 13b, and 13c, the applied 
voltage conditions used as desired temperature is measured in 
advance, while measuring the temperature on the heat conducting 
plate . 

Accordingly, in case heat-treatment is repeatedly 
conducted according to the same conditions , once the conditions 
of an applied voltage is set up, it is not necessary to control 
an electrical voltage. 

Incidentally, in the Examples, Heating element 13 is 
constituted by Exoergic resistance 13a, 13b, and 13c which is 
obtained by dividing the Exoergic resistance 13 in 3 parts, from 
the center section to the peripheral section. However, present 
invention is not limited to this example, and the number of 
partitions and its configuration may be changed depending on 
a configuration of a substrate to be processed, number of sheets 
processed at once and the like. 
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Moreover, regarding control of the applied electric power of 
exoergic resistance 13a, 13b, 13c, for example, while fixing 
the electric power value of the electric power supplied to a 
part of exoergic resistance, the electric power value of the 
electric power supplied to other exoergic resistance may be 
controlled relatively. 

(Effect of the invention) 

As mentioned above, the heating apparatus of the present 
invention can heat a substrate to be processed uniformly and 
thus, uniform processing can be performed. 

4. Brief Explanation of the Drawings 

Fig. 1 is a sectional drawing showing the heating apparatus of 
one case of the operation of the present invention. 
Fig. 2 is a perspective diagram showing the principal part of 
Fig. 1. 

Fig. 3 is a perspective view showing the principal part of the 
conventional heating apparatus . 

Fig. 4 is a side elevation of the heating apparatus shown in 
Fig. 3 . 

13b, 13c Exoergic resistance, 
Control Equipment, 
Quartz Plate, 
Heat-Conduction Plate 
Semiconductor Wafer 
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